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(54) ENDOSCOPE DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an endoscope device 
capable of observing the inner shape of an observation object in a 
wide range. 

SOLUTION: An insertion tube 10 which has a front end 1 1 inserted 
to an observation object A, an image pickup element 46 which 
picks up a two-dimensional image with observing light led out from 
a base end 12 of the insertion tube 10, optical parts 43 which are 
provided between the insertion tube 1 and the image pickup 
element 46 and adjust the convergence condition of observing 
light an optical parameter control means 44 which changes optical 
parameters of optical parts 43, and a picture processing means 45 
which takes plural picked-up two-dimensional images from the 
image pickup element 45 as the input while changing optical 
parameters by the optical parameter control means 44 and 
generates a three-dimensional shape model of the observation 
object A based on these two-dimensional images are provided. 
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ffc^1-5o 02 2 (a) tt, 6itlV««©f^^f 

^^t5 0 122 (b) tt, H22 (a) ©^A^S: 
50 tBtt*s*v\ 



-3- 



5 

[0 0 13]«ill B2 2 (b) ^^^iOS 
*LfcMM^»fi!iLJ: 5 £ Lfc»£\ 112 2 (c) coj; 

f, B2 2 (d) co<k5^ ao±Tt?f^^ft* s - 

[0014] «3Kawijw«srta«H6«i i o 

[0 0 15] tfcld, «*ft«2~4lC«Srt«*US« 

TBMTCfcofc. 
[0 0 16] S£3RS«5^«5rt««3fi«tt, ft 

(i) eg-^^ifeSrffl^^i^aTc-ett, 

[0 0 17] (2) ■«©IWI5l!:afi<5v^TSt*WB«*: 
[0 0 18] roi5 4Blt*ifctt, 

[0 0 19] 

bitii SixfcWI*!- J: 5r ftSI*Sr»»t 



(4) »BB¥l 1 - 3 3 7 8 4 5 

6 

[0020] «ww2Kj8v^ yt^n&ft?*- 
[0021] »*«3^*3i^r. ■r«k« ! a#aM:. ask 

[0 0 2 2] I»**4IC*5V^"C. 3t^fflD B D30SjK9TfcS 

[00 2 3] fS#«5J;i*3lvC\ fffe&JS^fttt* ^ 
cor ^TnM^ra fc*3 S #^rSft^*ft*^>i»«^*^ 

[0 0 2 4] W*qi6lc*3V^T, %&&8x&7*—1jx 
[0 0 2 5] »#JS7K:fcVvT\ «» 

[0026] is*3S8cortm^fit*, »«ay*i«t-^ 

[0 0 2 7] Mf*«9lCi3V^T, » 

may «t* p, comay* * t-* a-t 5 j^m^ 

50 *SR^?>Kr^5r.i:Sr#«t-rSo 



-4- 



7 

[0 0 2 8] IS*JSl 0M*3V^"t, JEftffUV'Xfcfc, 15 
[0 0 2 9] 111*31 1 1 (C&^T, /SSi^UVXf*, ^ 

Jf « it (7) u > x -e£> 6 ^ t £ & flt t -f £ o 

[0 0 3 0] 1 2 fcHSV^T, ««*^^S:3tB 

[0031] »*3S 1 3 ws^r. WL&m+n&ytffi 

[0 0 3 2] ff^igl 4(CioV^T, J¥A*fftf>SiS£:SHfe 

ft IT t^s r t & *MR t -r 5o 

[0 0 3 3] ft*Sl 5K*5l^ ttt 
[0 0 3 4] 

A©rt»-Cffi»Ufc«JIII*Srite«l l^t>*«l 2 [cm 
< 1 Oh JfAfl 0(D 

[0 0 3 5] *ff»2 Of*. ^Af 1 0^6>»aStt^i 
<&Wffc**:^i-*^-f 2 l fc, x-r^XU'f 2 

4ifBM**«:tHlrt-S*«4 1 fc % 3t«4 l^feoBRI* 
x 4 3^ittP6 0 7*-# 

[0 0 3 6] «HC#J»SF|5 4 Ott, 7*- 

^7^-^«»#a4 4i:, 7*-*^l/yX4 3t 



(5) »H?ll-3 3 7 8 4 5 

5 

It^»M5CCD$^ OHM**) 4 5i:MK 
& 4 4i?fljft«*r*{bS***61i(fcSixfc : »»«>- 

$r$^^iMI¥34 St. I*Mfa4 6T*fe 
aiJ7LA^li^^f^l*LT-f r ^X7 p i/-f 2 1 KS^SiirS 
[0 0 3 7] m3iC7jkirl:?\^ 

fUM^WLAAYt. 7t^^I/>X4 3»^« 
BIMflU 4ah ig»J§B4 4 a ^#J«"fS*J»ffl4 4 b 

2 1 0*^*feO«J»^£JL^^, #A^1 0 1 1 

lc«t 5 7 y ^MSrffoT t «t ^, 

[00 3 8] ID 4 sc*i" J: 5 JfAff l 0 (7>5fe* 1 1 

WV'X KW^^X) 13^ fet^Xl 
3tI*U:tt^77-f^l 4fc*<i*ftl'>'X 

56* 1 1CI*^^X1 3 J: J; 0, J£v> 
[0 0 3 9] (E|5 (a) {CTjk-tXo^ CCD^4 5 
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[0 0 4 4] HJgO^flgl Ci^^iiElO 

^Xl 3TH*B*fc**S*T* 5£r 

[0 0 4 5] «*7r>f^l 4Srilfi 1 L^«a3ttt. Si 

5o fU, ^—7$ 7— 4 2 £^Lfc«88ft 
^^l/yX4 3«^t, CCD*^4 5{CA*t 

Lt^5o £fc, 3fc¥/N , 7^-^ffl»f94 4t?li, 7 
t^7^yX4 3 oMEBS:*Lf oSEfcS-&t^ 
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rt*, Xfifc r [I] A. P. Pentland:«A New Sense for 
Depth of Fie Id ■, IEEE Trans. Pattern Anal, and Ma 
chine Intel I., Vol. 9, No. 4, pp. 523 - 531, July 
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ocusH, IEEE Trans. Pattern Anal, and Machine Inte 
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A c 7^-^$j«fa4 4^i»(OT, *iiaait*Lf 

O^Li*o»ft-6«*OZ:»C7cIif«35*CCD*^4 5t 
[0 0 6 6] CCDif4 5T*S«*ttfcS»^-»C7C 

witu 4 6 ica* Sifts. ■aaa^a 

ffi«*5±W*^ra«0«{b*d*b, ««»J7LA<0#fflffi 
C0H*7C^^-^4r*^So !Hfe*Qf3S#a4 6t?*«> 

»**ffif|I#A4 7 r ft bOZ^^^f^> 
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^r, SS^i^^It^Mttf^^7 p K 2 

1 JC*^S-ti:5*^fBHBl^a4 7 i: ^{ix.TV^5 e 
[0 0 7 3] **3, A^E-^uastt^S? O^rffiV^ 

50 [0074] mm<DMm4tz&z>ftm t mmm4<D 



-8- 



15 

im:o^r, hi mi 7 u> (b) *jhwci& 

r «>JEttB«>flHit*lc J: o TtHMHLA #JH b Lfcti £ 
*««3FLA-CR»Lfe«8H*ds**u^Xi 3 K A 

[0 0 7 5] M^VXl 3-ett*»*Sr*3tS^:T. 

-4 2*raaLfc«iB*tt**u>'X4 9-C*3tStL 
CCD*f4 5 f£Al*£jh,5o 
[0 0 7 6] CCDSf4 5r*««^tt^-»:7cM« 
tt, IftM¥S7 l fcA**ftS, M^I#g7 1 

"CJi, 7 A^f^Btf 8 7 0 17 /f 1 7 U - A 

[0 0 7 7] BP*,, gjl 7 (b) t-^i-J: o 17 -V 
7U-A^f;WBOW^I*l/yX4 9 0MQ<h^ 
— ifc^iirT, !7>fir7u--A^/WB©rtS^aai** 
tSMfS-frixtf, ±To«»J3td5r7>r^7U'— a^/vb 

s©ccDi^4 5t*fi»j^§3feLtv^OT, mm\ 

[0 0 7 8] -tr-C, CCDHf^4 5 T-«^ LfcZl^TC 

/UBKflMtfS^Sr £KJ:!K C C 5 T^Cfc 

m> «*^>'X4 9©j»jSQSraiiUfc«ai**rl7>r^r 
7U-A^^B(7)rt®{cSJK$ii:5^tlRl«OH^ 

So 

[0 0 7 9] ■{fc«a^A 7 1 t*fey:£&^^7 
/W*. *^©J»#^4 7^x.ib^ *^#J»^®4 7 

[0 0 8 0] ^coSJH, WR«?LA©rt»as«<, #A 



(9) WBB^p i 1-337845 

16 

Jt5r<!:^t*#§o if Aff l 0 K»3WpT»8IS 

[0 0 8 1] ±aiL/c^^jgco^S{c:^v^r, ® 
it ^^^4 6 , 7 1 TiMt5Eft%»tt^r/Wi, 
S u r f a c ef-^tfcotti < , Voxel *r — 

>r 2 1 \zm^£nz>m{&te, =&7tMtk*y*fr*mh, 

SHE. ^/SS/MfctO, iK^fl-t^ffl^-fflSr* 
[0 0 8 2] Sfc. Jtf*bfc#*llSO*«-t?|!l!^UfcSS 

[0 0 8 3] rix?>C0JSfflt-*5V^"C, *$ZM<DJ&m±&> 
T0M^)^o 0 (l) *f*^^««»JS<feJi^rtlfB^ 

fe*fcfc#©a»Bfc*«*r ^— tfrifcfc 

tf^^o (2) «sa^e>oif«ds#fetL5o fci*. 

tf. »»4:B:asi-S*fRi*»6A*:liMfc*r**l^ «^|fia 
^««*»»U*dSbfP*"r5r^^-C#So (3) ± 

40 [0 0 8 4] 

50 [0 0 8 5] IfA^tC^^-^/U^nrii,^^ 
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77 

[0 0 8 6] *-(o**E»-e = *5c»ttH-«* 

^ftrtsu^y^^T 1 — >3 v 
[ii] %i&<om& 1 ^^rtstgt^^a^^ 

[H4] #A*©^«BS:*-t-*rffiH-e*>S. 

[0 5] (a) CCD«f(Og*B©I*E?l*/7 

1-0-?fc5 o (b) r±, ccD*^0>**ffiK:*f-*-a* 
m$t<o ma z^-tm x & 5 0 

[0 6] (a) tt, CCD*^g*ffi«Cj*i-*««* 
©BMt*«i-|»-T?fc<5o (b) Ji, CCD*^i©« 

[0 8] (a) mw<D-&^mi&ic&rtz>&m*^ 
*ia-e*>*. (b) ««^js»*=»7cffiia»c:ia« 

[03] 



K tt « 



W SP 




(10) #HJ¥l 1-337845 

[010] »AW©**te«i1Wra-e*>6. 
[011] (a) li, BW»«©]JKSS:«-*~H"e*>S 0 

(b) (c) tt, #iS»f«^«:^i-0T*fc6 o 
[012] Xft^«2lcffi5rtttMK1KO«lig«:^i- 

[01 3] ft 9 i:I)tl/>X^^i^tiT^5o 

[014] «9 fcSjfei^^xfc^Bawfcsi-H-efcs, 

[015] 3IJ£^ffi3^«5rt««SS«^«atS:^i- 

[016] nm<DMm4\c&zft® l mmm<Dm&&7F-r 

[017] (a) ft, BW(D7^ft7U-^*f^ 
4:^i"0-CfcSo (b) f* % 57 t7l/- i^yvWdte 

[018] «*oA«iiifiafrffi^T«mn»*«r«M 
•f-5^Sr^i-0-efoSo 

[019] |£*Ort««aSfl|©^MRS:^i-««0t»fc 

So 

20 [020] «*(Drt««aS«©»ff*:*i-HT*>5. 
[02 1] a*©rt««SS«o»fftr*^-Ht?fc6. 

[022] (a) w:, E.^Ttm^^M^'f^^irmx 
&>Z>o (b) tt % r&^«M«»&^-t-0"efcs o 

(c) (d) tt, -»C7c*3£B«4r^-r0"C-fcSc 

1, 2, 3, 4-ft«0t§ML 10-jfAf, 13, 1 

X) s 4 4-*»/<7>-#«lPm 4 5-CCDi 

fcffc*», 4 8-85 > A-WMWL (*t 

««!J*fr#0 s B-!7^t7l/-A^ (7WA^r 

o 



[04] 
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(11) 



VffflW-1 1-337845 




[12 2] 
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[Hi 2] 




-13- 



(14) 



1-337845 



[014] [021] 
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(15) 



ftmW-l 1-337845 



[016] 




(51) Int. CI. 6 KBiJE-9- F I 
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G02B 23/24 
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